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TAPER KEY REMOVAL APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

Not Applicable.

STAITEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not Applicable.

REFERENCE

10 A MICROFICHE APPENDIX

Not Applicable.

BACKGROUND OF THE INVENTION

1. Technical Field

This invention relates to hand-operable mechanical tools
and, more particularly, to a manually operable taper key
removal apparatus.

2. Prior Art

Tapered keys are commonly used with heavy machinery
to lock a hub onto a shaft. Tapered keys accomplish this
function when forcetfully lodged into a notch, cut lengthwise
on the shaft periphery, thereby expanding the shaft into a
tight fit with the surrounding hub.

Specifically, tapered keys are employed to hold a
sprocket, gear, flywheel, coupling or other such device onto
a shaft, enabling such devices to turn or rotate with the shaft.
Tapered keys are generally made of steel and are available
in a variety of sizes, with a substantially rectangular shape
that tapers on one side at a rate of approximately A" per
toot. The larger end of a tapered key forms a rectangular
block which can be pounded with a hammer to lodge the key
into place. The block of a tapered key 1s not pounded flush
against a hub, but extends out such that a space of approxi-
mately 1" remains between the hub and the key block. On
occasion, tapered keys will fracture under stress or otherwise
require removal. Removal of a tapered key 1s diflicult since
they are lodged tightly 1n order to eflectively secure one of
the aforementioned devices to a shaft.

Removal of a tapered key i1s usually accomplished by
pounding a wedge or other object between the hub and the
block of the key 1n such a manner as to loosen the key from
its position. I insuflicient space exists between the hub and
the key block or if the key i1s lodged too securely to
cellectively pry the key loose 1n this manner, an extension of
some sort must be welded onto the end of the block such that
the key can be pulled out by its extension. In either case,
removal 1s diflicult and time consuming. In addition, these
methods are haphazard and can result 1n damage to the
equipment and machinery mvolved or to the key 1tsell.

Accordingly, a need remains for a taper key removal
apparatus to over-come the above-noted shortcomings. The
present mvention satisfies such a need by providing a tool
that facilitates the removal of such keys from gears, sprock-
ets, and cams. Such an apparatus 1s easily struck by a
hammer and may be used for removal and installation of
taper keys. The present invention advantageously preserves
the integrity of the taper keys by removing them undamaged,
thereby permitting them to be reused, saving user’s time and
money.
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2
BRIEF SUMMARY OF THE

INVENTION

In view of the foregoing background, 1t i1s therefore an
object of the present invention to provide an apparatus for
facilitating the removal of taper keys from gears and other
toothed devices. These and other objects, features, and
advantages of the mvention are provided by an apparatus
including a body including a shank section sized and shaped
for being grasped by a user. The shank section includes a
beveled striking surface monolithically formed therewith for
being struck by a user during operating conditions. The body
further includes a tip section monolithically formed with the
shank section. Such a tip section extends forwardly of the
shank section and includes an end portion. The tip section
has a substantially planar front face extending partially
along the length of the body and terminating at the end
portion. Such a tip section decreases 1n thickness towards the
end portion.

A shim 1s positioned between the body and a gear and for
maintaining the gear at a substantially stable position during
operating conditions. Such a shim has opposed end portions
and substantially planar front and rear portions. A plurality
of sidewalls are monolithically formed therebetween. An
aperture may be formed proximate to one end portion and
generally medially of the sidewalls. In a preferred embodi-
ment, the end portion 1s preferably beveled. In such an
embodiment, the end portion of the tip section may be
vertically registered with the width of the shank section. In
such an embodiment, the front face preferably has an arcuate
shape. In an alternate embodiment, the end portion 1s
preferably flat and may be offset from the vertical axis.

It 1s noted the purpose of the foregoing abstract 1s to
cnable the U.S. Patent and Trademark Oflice and the public
generally, especially the scientists, engineers and practitio-
ners in the art who are not familiar with patent or legal terms
or phraseology, to determine quickly from a cursory inspec-
tion the nature and essence of the technical disclosure of the
application. The abstract 1s neither intended to define the
invention of the application, which 1s measured by the
claims, nor 1s 1t intended to be limiting as to the scope of the
invention 1 any way.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

The novel features believed to be characteristic of this
invention are set forth with particularity in the appended
claims. The 1nvention itself, however, both as to its organi-
zation and method of operation, together with further objects
and advantages thereof, may best be understood by reference
to the following description taken in connection with the
accompanying drawings in which:

FIG. 1 1s a perspective view showing a taper key removal
apparatus, in accordance with the present invention;

FIG. 2 1s a side elevational view of the apparatus 1n FIG.
1

FIG. 3 1s a side elevational view of the apparatus 1n FIG.
1, showing the front face beginning generally medially of

the body;

FIG. 4 15 a side elevational view of an alternate embodi-
ment of the apparatus shown n FIG. 1, showing the end
portion offset from the vertical axis;

FIG. 5 1s a side elevational view of an alternate embodi-
ment of the apparatus shown 1n FIG. 1, showing the front
face beginning generally medially of the body;

FIG. 6 1s a perspective view of the shim; and
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FIG. 7 1s a side elevational view showing the present
invention 1n a preferred environment.

DETAILED DESCRIPTION OF TH.
INVENTION

L1l

The present invention will now be described more fully
hereinafter with reference to the accompanying drawings, in
which preferred embodiments of the mvention are shown.
This invention may, however, be embodied 1n many different
forms and should not be construed as limited to the embodi-
ments set forth herein. Rather, these embodiments are pro-
vided so that this application will be thorough and complete,
and will fully convey the true scope of the invention to those
skilled in the art. Like numbers refer to like elements
throughout the figures and prime and double prime numbers
refer to alternate embodiments of such elements.

The apparatus of this invention 1s referred to generally in
FIGS. 1-7 by the reference numeral 10 and 1s itended to
provide a tool for facilitating the removal of taper keys. It
should be understood that the apparatus 10 may be used to
remove many different types of keys and objects and should
not be limited to use only for removing taper keys.

Referring mitially to FIGS. 1-3, the apparatus 10 includes
a body 20 including a shank section 21 sized and shaped for
being grasped by a user. The shank section 21 includes a
beveled striking surface 22 monolithically formed therewith
for being struck by a user during operating conditions. Such
a striking surface 1s preferably formed from hardened steel,
to absorb the impact of a hammer or other blunt object
without incurring damage or wear. The bevel shape of such
a surface prevents mushrooming when absorbing blows. The
body 20 further includes a tip section 30 monolithically
formed with the shank section 21. Such a tip section 30
extends forwardly of the shank section 21 and includes an
end portion 31. The tip section 30 has a substantially planar
front face 32 extending partially along the length of the body
20 and terminating at the end portion 31. Such a tip section
30 decreases 1n thickness towards the end portion 31.

Referring to FIG. 7, a shim 40 1s positioned between the
body 20 and a gear and for maintaimng the gear at a
substantially stable position during operating conditions.
Such a shim 40 allows a loosened taper key to be forced out
and 1s mounted between the body 20 and the gear. Now
referring to FIG. 6, such a shim 20 has opposed end portions
41A, 41B and substantially planar front 42 and rear portions
(not shown). A plurality of sidewalls 44 are monolithically
formed therebetween. An aperture 45 1s preferably formed
proximate to one end portion 41 A and generally medially of

the sidewalls 44.

Referring to FIGS. 1-3, 1n a preferred embodiment 10, the
end portion 31 1s preferably beveled. In such an embodiment
10, the end portion 31 of the tip section 30 1s preferably
vertically registered with the width of the shank section 21.
In such an embodiment, the front face 32 preferably has an
arcuate shape. Referring to FIGS. 4 and 5, 1n an alternate
embodiment 10", the end portion 31' of the tip section 30' 1s
preferably flat and may be offset from the vertical axis.

In operation, the tip section 30 1s inserted through the far
or inner side of a keyway. The striking surface 22 is then
struck with a hammer, thereby pushing the key out. Such a
removal apparatus 10 could also be used to tap keys 1n place
during assembly. The apparatus 10 substantially reduces the
amount of time and eflort required to remove taper keys
when removing cams, gears, and sprockets. Such an appa-
ratus 10 conveniently allows a user to change gears, cams,
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or sprockets without damaging the taper key or shatft,
thereby allowing the taper key and shait to be reused.

While the mvention has been described with respect to a
certain specific embodiment, it will be appreciated that
many modifications and changes may be made by those
skilled in the art without departing from the spirit of the
invention. It 1s intended, therefore, by the appended claims
to cover all such modifications and changes as fall within the
true spirit and scope of the mvention.

In particular, with respect to the above description, it 1s to
be realized that the optimum dimensional relationships for
the parts of the present invention may include variations in
s1ze, materials, shape, form, function and manner of opera-
tion. The assembly and use of the present invention are
deemed readily apparent and obvious to one skilled in the
art.

What 1s claimed as new and what 1s desired to secure by
Letters Patent of the United States 1s:

1. A combined body and shim for facilitating the removal
of taper keys from gears and other toothed devices, said
combined body and shim comprising:

a body including a shank section sized and shaped for
being grasped by a user, said shank section including a
beveled striking surface monolithically formed there-
with for being struck by a user during operating con-
ditions, said body further including a tip section mono-
lithically formed with said shank section, said tip
section extending forwardly of said shank section and
including an end portion, said tip section having a
substantially planar front face extending partially along,
the length of the body and terminating at said end
portion, said tip section decreasing in thickness towards
said end portion; and

a shim positional between said body and a gear for
maintaining the gear at a substantially stable position
during operating conditions, said shim having opposed
end portions, said shim further having substantially
planar front and rear portions and a plurality of side-
walls monolithically formed therebetween.

2. The combined body and shim of claim 1, wherein said
end portion 1s beveled.

3. The combined body and shim of claim 1, wherein said
end portion 1s flat.

4. The combined body and shim of claim 1, wherein said
t1p section 1s vertically registered along a width of said shank
section.

5. The combined body and shim of claim 1, wherein said
tip section 1s offset from a vertical axis.

6. The combined body and shim of claim 1, wherein said
front face has an arcuate shape.

7. The combined body and shim of claim 1, wherein said

shim has an aperture formed proximate to said shank sec-
tion.

8. The combined body and shim of claim 1, wherein said
end portion 1s beveled.

9. The combined body and shim of claim 1, wherein said
end portion 1s flat.

10. The combined body and shim of claim 1, wherein said
tip section 1s vertically registered along a width of said shank
section.

11. The combined body and shim of claim 1, wherein said
tip section 1s offset from a vertical axis.

12. The combined body and shim of claim 1, wherein said
front face has an arcuate shape.



UsS 7,036,199 Bl
S 0

13. A combined body and shim for facilitating the removal a shim positional between said body and a gear for
of taper keys from gears and oj[h‘er toothed devices, said maintaining the gear at a substantially stable position
combined body and shim comprising: during operating conditions, said shim having opposed

a body including a shank section sized and shaped for
being grasped by a user, said shank section including a 5
beveled striking surface monolithically formed there-
with for being struck by a user during operating con-

ditions, said body further including a tip section mono-
lithically formed with said shank section, said tip
section extending forwardly of said shank section and 10  wherein said shank section has a plurality of monolithi-

including an end portion, said tip section having a cally formed walls such that said shank section has a
substantially planar front face extending partially along square cross-section, wherein said shim has a thickness

the .length‘ Of_ the l:?ody and tf.ann.inati.ng at said end less than a thickness of said shank section, wherein one
portion, said tip section decreasing in thickness towards of said front and rear faces of said shim being directly

1d end portion; and 15 . . .
>all €ld PpOrtion, di intercalated between said body and the gear, wherein

h1 itional betw id bod d f
< SUIL POSTHONAL DEIWCCLL 5alld DOy dall a - geal 1ot said sidewalls of said shim having a longitudinal length

maintaining the gear at a substantially stable position o e .
during operating conditions, said shim having opposed greater than a longitudinal length of said end portions

end portions, said shim further having substantially
planar front and rear portions and a plurality of side-
walls monolithically formed therebetween, said shim
having an aperture formed proximate to said shank
section and generally medially of said sidewalls;

end portions, said shim further having substantially of said shim, wherein said striking surface being
planar front and rear portions and a plurality of side- 20 tormed at one end portion of said body that opposes
walls monolithically formed therebetween, said shim said end portion of said tip section.

having an aperture formed proximate to said shank 15. The combined body and shim of claim 1, wherein said

section.
14. A combined body and shim for facilitating the removal
of taper keys from gears and other toothed devices, said 25

end portion 1s beveled, wherein said tip section has a
longitudinal length greater than a longitudinal length of said

. . .. shank.
combined body and shim comprising: ‘ _ _ o
a body including a shank section sized and shaped for 16. Th_e cqmbmed body and shim of claim 1, wherein said
being grasped by a user, said shank section including a end portion 1s flat.
beveled striking surface monolithically formed there- 17. The combined body and shim of claim 1, wherein said
with for being struck by a user during operating con- 30 tip section is vertically registered along a width of said shank
ditions, said body further including a tip section mono- section.

lithically formed with said shank section, said tip
section extending forwardly of said shank section and

including an end portion, said tip section having a _ _ | | |
substantially planar front face extending partially along 35 19. The combined body and shim of claim 1, wherein said

the length of the body and terminating at said end front face has an arcuate shape.

portion, said tip section decreasing in thickness towards
said end portion; and I

18. The combined body and shim of claim 1, wherein said
tip section 1s offset from a vertical axis.
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